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���!� "#�$�!�) %&!�'�(**+" .( &�-� %	
����!� 	
���!� 	����!� &��

 "���! 	���!�� /!�0� 	����!� &� '#��!�� �1��!� "��! 213��� �4���
5����!�%6� "���� 	�����  ����0�� ��) ���'�����!� %	
���!�� 	
���!� 
7889" .( %:���!� &���0� �3���� "���!� ���� &�!� 	
���!� 	��$0� ���

:'��!�� %�
��!�� %&�;�!��.  

 �<� 2!�!� %=��!� &� 	#��!� 	���� 	
��0� �� �3������� "���!� �����
�
��!� >��!�%��� %�'���!� 	
���!�� �!� ����!� ��# 	
�?!� �@���#A &� 	����

���
�!� B��! /!�0� 	;��!� ��� �3��#��� C���!� $���!� "@ �� &@ 2�3����! 
(Brown & Baird-Parker, 1982). %B��!� ��� 	$
��!� =��;!� ���� ��3�� 

 B$� /�# 	
��
�#� ���?� ����� 	D��E�!� �3�
����� 	�
F�!� 	
�!� ������!� �<�
��!� ��� B����!� %���!� ���� �@��?� ���
� %�
��� 	
!�# �3����� ����� %B
	���!�� %'���!�� (Jordan et al., 2006) . "��!� �� �3!'# "� &�!� �
����!� G����

 �3�@� %��
�� ����!� �
'E�!� 5���� B��!� ��� H'�$!�)Pseudomonas, 

Achromobacter, Micrococcus, Streptococcus, Listeria, Escherichia, 

Lactobacillus, Pediococcus, Flavobacterium) (Kilsby & Paugh, 1981; 

Johnson et al., 1990; Duffy et al., 1999; Chapman et al., 2001; Boughton 

et al., 2004 (.  
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 2!��� %���#6�� I
$��!� ���� �� J�E ������ "��! ����� � ���
 ���
�
����!� �� .��� �F� K
�
� 2��� �
� Gill & McGinnis (2004) � %

 &� "@��� 213��1! "��!� I$F� B���� 	
�$�� ���#A &� 	��E���!� ����0�
 ��
��!��!� 2!��� %	
���3!� 	�
F�!� 	
�!� �������! &����
�!� &��!� ���!� ���
'

3� 4A %	
�����!� �
����!�� %	
'���!���!� &3$!� 	
��# � ��L� � � ���
 �

���L!� 	�
F�!� 	
�!� ������!� M�@ �� >�E�!� &� "@��� . �
�� 	���� &��

���� %�
���� ����$�� 	�
�� N!��� &� ���EO� ;���
 Yialmaz et al. (2006) 
 K�� �'# ��O157:H7 �
����! Escherichia coli B$� /�# �� 	L���!� 

2!��� %"3�
���� �
����!� :��
� %B����!�N���!� 	
L�� %I
$��!� �
����  .

# ������ &� /!�0� ��$E!� '
3��!�� B��!� ��� ������ "��! �
�!� �
���!� 	
��
 $���!� �� PDE� &3� %N��!�� 5���6� ��� "��!� ���� /�# ;�D�!� Q
�$
 &���!� R
��!� &� &�
'�6� $���!� �� ��� �3� ��� %	�L�� 	���� &����
�!�

(Grau, 1987) .  

 /�# 	
����
�!� 	!���!� G�D��� �� "��!�� S� ��� ������ BL� �F�
 	��E���!� 	
���!� �<� %	D��E�!� "���!� 213��1! "���!� "��E���� &3$ &�

 ��� "���!� M�3! 	
��!�
����
�!� ����!� ��D? /�# �
�� �� /!A ��T�
 &3$!�(Gill et al., 2005; Apostolou et al., 2005; Jordan et al., 2006) %

"���!� �4�� �� �
��!� ������ /!A �
�� ����0� P�� � 4A. �'# "�� 
 ��� 	L���!� 	�
F�!� 	
�!� ������!� �� �
��)Clostridium perfringens %

�Staphylococcus aureus %�Escherichia coli( Q�$� �3
3$ "� "��! �� 
5�� 	�
�� ����� �3� ���
� %	D��E������!�  (Abdullahi et al., 2006) .  

 	
��!�
����
�!� ����!� /�# 5�L!� 5��!A =�3� 	����!� M�@ "
�?� "�
	����!�� 	
���!� �����!� "@ �� ��� &�!�� &�;�!�� :���!� "���! .  
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���!��� "��� ���
  

������� 	
���� �����   
�
��         E� %:��!� "��� �� ���� K�E /�# 	����!� M�@    �� ���� K�

 &?��!� '#��!�%           	U
��! 	����!� 	
#��'!� ����!� 	$�� �� �3
�# ��?�!� "� 
       "��!� J�@ 	�$��� 	���!� Q$���!� 	#��'� 	�
�!�� ��?�0� .    &U� �3�
�� ����

 B��!� ��# .      	
���� ��
;� &� 	����!�� 	?�E!� �����
�!� �!'#� 	�����  . "��
      '#��!� �� �EO� %�1��!� �� ��� C��      ��� ���$ 	
!���� �4���� K�E &�

        I
��U� ���U# ������ &�!�� %���
�!� '
3��� %	����!� . ����U��   M�U
�!� 
    �F�!� ���$ �����
�!� "�� Q�1�!�� .         �U� ��� �'� "� %	!���� �� 5�� ��F�

       ���! ��3�
�?�� %�1��!� �� �EO� '#��!�(7  ��
��� 	#�� %     5�U�!� ����� I� 
 �F�!� ���$ . �!� ���       	
�E��!� 5�L#0� �'# "� %5���6�� B�)    %	U��!�� %�U��!�

 ���$!�� %C��!�� (        �����!� �E ��F 	�
��!� �# K�!� I�  	U
��!�
����
�!�
   B����!� B$� /�# ��%           %:�U��!� &U3$! �1��!� �� 	�
�� =?� "��E��� "� 

         '#��!� ��� 	�
��! 	
���!� KD� ����� %&�;�!� &3$! �EV� =?�!�� .  �U��
�#   &3$!� ��
�)  &�;� � :���(         	U��W!� ����� 	��� /�� ���
! "��!� 2�� %

	
��!�
����
�!� �����!� �E ��F.  

��������������� ������ �����  

         M��� � �3
3$ ��F 5��� "��!� I$�! 	
����
� ����� ��E%   "��E�U��� 
      �@��F 	����! "���!� �
�?�!� Q�� �� ��E� "��         	U�
�!� B$U� /U�# �U� 

���	$�   	���� 	
�$F 	��� .         ���U��!� 	����!� �� 	
����
�!� 	!���!� ��� "� 
     S� ����E� C��� /!A(8            &U� 	��U�!� =�U$ ��� "� %"��� :�W� Q�� �� 

C���0� .            �U$�E �@�U��� %	�
�!� /�# �� ���� �1� B��!� 	
��# ������
        U�$0� G�'! 	���$�!� ��D
DE�!� ��# &� 5��!� ��F C���0� ��
����Q� .  "U��
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����
� 	����� R����!� C���/"�� .  	U
��!�
����
� ����� /�# ��?�!� "�
           I
��� &���� %I
$��!�� B��!� �
����� %�
����!� :��
 /�# �� 	����� 	�
�$�

  	��W!� $����� %"��!�.          IL� "#�$�!� �� &� ��� &�!� ����
'!� 5��� ;��!� 
   �3W
�D� ��� 	�
F�!� 5���0�% �3���� %       ����!� �� 	�$F /�# �3D!� )Y��!� (  IU�

  S
3$ ��# "��!� .           R�U��!� ��U@ �� 	
��!�
����
� 	�
# /�# ��?�!� "� 2!�!
�
�$�	 	�
�!� �� 	����� 	�'�! ��W!� (APHA, 1992).  

        	
�
����
�!� �
����!�� 	
�
��'
�!� �
�����! 	
��!�
����
�!� 	����!� �
��� "�
   �!� ���V� 	�
� "��E����          ��U
� 	U�
� ���E��� ��� 	
�����!� �
�����! �� %:�W

 �����(APHA, 1992) .  	U
��!� ��!��!� �
����! 4����� ���0� ���!� �
��� "��
	����!� &������ 	�
� "��E���� 	
'���!�� (APHA, 1992).  

 #$%	����&	
���  

���: ���������� ��������� ������ ��  
  ����
�!� 	����!� ��
���          PUW� 	����!� M�@ &� 	��E���!� B����!� B$� /�# 	


   ���
�!� G�� �# �;�!�)   ����((%   J��� �!  "�
���)�!(    &�!� ���!�   �
�Z,Z* 
�9,Z(/"��    M��F $����� %+,*Z/"��         �U
�����! �U� %	U
�
��'
�!� �U
�����!

   ��� 	
�
����
�!�  ���� 	
����
�!� 	����!� �F    �� ���� �
��� J �!    � ��U�!�   &U�!
  �
�7,\] � ^,Z/"��    M��F $����� Z,^Z/"��%   Q��D��(,+/"��   �
����!� �# 

	
�
��'
�!� .��          	U
�����!� �U
�����! 	
����
�!� 	����!� S
!A ��@� :�!� J��!� % 
 �! ����   �
� &�!� ���!� 7,9( � +,]+/"�� � %�$���  �U!  ��U�!�   &U�!�  M��UF 
Z,]Z/"�� .4  M�@ =��E�  �# R����!�   ��$����!�      ��U����!� &U� ����U��!�

           	�
F�!� 	
�!� ������!� �<� B��!� 	
���� 	$
��!� =��;!� ���� ��3�� %J�E0�
          �@��?� ���
� %B����!� B$� /�# 	
��
�#� ���?� ����� 	D��E�!� �3�
�����
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           �
���U�!� :��U
� I
$��!� ���� /!A 	��L6�� %'���!�� %	���!�� %���!� ���� 
)Kilsby & Paugh, 1981; Johnson et al., 1995; Duffy et al., 1999; 

Chapman et al., 2001; Boughton et al., 2004(.  

���� �.     ��	��
�	���	�
� ����
�)     ���
� ����
� ��
/ ���� (    ���	�	���	�
� ��	����

          ��� �� ����
�� ��!��
� "#��$
 %��&
� ���
� '�� �	��*+�
�� ��	�	���	�
��

�*��� ,-����� .  

�	��$�	
    ���������	
  �������)��	
  ����7�-	
  

�	��
  &��$  J,LM  N,OM  P,JQ  

  ����  P,PR  N,SS  Q,LS  

����(	
  &��$  L,NS  P,SQ  P,SN  

  ����  P,JM  Q,MQ  N,LT  

�(	�(	
  &��$  J,SO  N,NT  P,LQ  

  ����  N,RR  Q,RO  N,SL  

�-+
�	
  &��$  J,NO  N,JL  P,PQ  

  ����  N,NM  Q,OL  N,NL  

�����	
  &��$  J,OQ  J,NT  P,OP  

  ����  P,LO  N,PL  N,TL  

�����	
  &��$  J,LO  P,TN  P,JS  

  ����  P,SO  N,TN  N,SL  

          _�U� �̀����� '
3��!�� B��!� ��� "��! �
�!� �
���!� 	
��# �������  U_
�
� � 
 &����
�!� $���!� �
E-�!(Grau, 1987) Q1$6� /�# S
�# =����� �
� ��@� %

�$�!� &�	����!�� 	
���!� "#.  

           � %SU
�# ��L���!� ���� ������� '���!�� "��!� ���� 	��� �# ��  �U�
  ��L�       ��U!��!� �U
����! &�
���!� &!����4� ��!� R����    	U
'���!�� 	U
��!�  

)���� 7( �����   �
����!� M�@  B$� /�#  	?�E B����!� �1��!� .  $���� ����
���#  ��!��!� �
����   � /�# 	
��!�   �1U��!^7,+8    	U���� 	U
�E   	U#�'��! 
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(cfu)/"��    '#��!� /�#� 7],] (cfu)/"��       	U
'���!� ��U!��!� �
���� �� %
       �1U��!� /�# �@���# $���� ����(9,Z8 (cfu)/ "U��     '#�U�!� /U�#�

((,*(cfu)/"�� .���� M��� �� I� R����!� M�@ QD������EO�  Kannan et 

al. (2005) ���EO� ;���
� Yilmaz et al. (2006)    �U
���� ��U�� �U� 
B����!� B$� /�# 	
'���!� ��!��!�.  

���� 0.             "#���$ "&��1 '��� �	����
�� ��	�
� ��
�*
� �	���
 ��	�*�
� �
����-� ��
� 
��*��� ,-���� ��� �� ����&
� ����
�� ��!��
� .  

��������    
�	
��� ������ �	����  

(cfu)  /���  

���� ������ �	���� �	��  

(cfu)  /���  

�����  ����  ��,��  ��,��  

  ����  ��,��  �,��  

�	��!��  ����  ���,��  ��,"�  

  ����  #�,��  ��,��  

�!��!��  ����  ��,��  ",��  

  ����  ��,��  �,��  

�$�����  ����  ��,��  ��,��  

  ����  ��,"�  �,%�  

����&��  ����  ��,��  ��,��  

  ����  ��,"�  ",��  

'������  ����  ��,��  ��,#�  

  ����  ��,��  ",��  

 &���� %I
$��!� ����� %�
����!� :��
0 &����
�!� ����!� ��!�
 C��
 N���!� $����� %'
3��!�!� ���!�B����!� "��! ���� &� K
�� 

(Yilmaz et al., 2006) . 	����!� M�@ R���� S���� �� ��@�) ����Z� +.( 
!� I
��� &��� � ���!�� �
���"�� /!A N���!� �� "��!� ��� &� "�E��� 

 ����
� %P�����!� ����!�� =��
 �� ���
� &3$!�� '
3��!� =��
	���!� 	�?!� /�# ���$E ���
 ��� &��3�!� R���!� .�
 ����� �
����!� :�



������ ���	 
�� �����
�	 ٢٣٠

 &3$� '
3��� �����
 ����!� KD�� %&��3�!� R���!� /�# ���$E 	����!�
 $����! ��#��� 	
 ����� N���!�� "3��# �� "3��3��� ��� S�
�� %"��!�

	L��D�!� 	
�?!�%&�!� �
��  �3
!A ���
��� 	
���!�� 	
���!� ����!�� ���'�
)	
���!� ����!� ���'�	
���!��  %7889".(  %	�
F�!� 5���0� ���� �# ��
���! &3$!� ������ ��-� Y��!� �� 5�'� I� �3���E��4 ��;�	�
� 

�����! ���@ ���?� ������ %:���!�% R����!� ���� �A�  &� �3
�# �?���!�
 	
!��!� 	����!�) ����^� 9 ( �� ����� ��� ��� &�;�!� "��!� � ����

&3$!� ��� :���!� . �T���!� �;
� R���!� ��@ 	��LA J��� �� ����F
	�
��!� "��!� ������!.  

���� 2.     �	��
�	���	�
� ����
� ,�&����)  ��
� ���
� �
/��0( �	����
   ���	�	���	�
�
  �� ��	��*+�
�� ��	�	���	�
��  
� 3��	1 '       ���	4��
�� 5�	&*�
� ,���1� �	�����

 &#������*��� ,-���� ��� �� �"�$
� ���6 .  

  ���	
������  �������)��	
  ����7�-	
  

&����-	
 >���!  O,LO  L,PQ  P,MO  

H��7�	
� E+	
 &�)�)�  O,ML  L,ML  P,QN  

�$�	
 H���� ��
�!  M,QL  R,QO  P,SS  

4�-��
  ST,SL  M,OS  L,RO  

���0	
 �/
�$  L,QS  J,TO  N,LS  

���� 7.  	�
� ��
�*
� �	���
 ��	�*�
� �
����-� ��
��� �	����
�� �� �	����
� 3��	1 '
��*��� ,-���� ��� �� �"�$
� ���6 &#���� ��	4��
�� 5	&*�
� ,���1� .  

  
���)	
 &�	�7	
 ����)+  
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Microbiological Characteristics of Lamb and Goat's Meat 

Before and after Cooking by Mandi and Madhbi Methods  

Abdel Moneim S. Arafa, Magdy Y. Shamy, Zeyad O. Al-Afeef and 

Abdullatif A. Neematallah 

Environmental Sciences Department, 

 Faculty of Meteorology, Environment and Arid Land Agriculture 

King Abdulaziz University, Jeddah, Saudi Arabia 

Abstract. The use of ready-made food from restaurants has increased 

over the last few years, both locally and internationally. Many 

problems related to food poisoning due to the consumption of spoiled 

food often results from improper food handling, especially from local 

popular restaurants. The present study aims at the evaluation of the 

microbiological characteristics of some popular foods widely 

consumed in KSA (lamb and goat's meat for Mandi and Madhbi). Ten 

animals (five lambs and 5 goats) were used in five independent 

experiments. They were slaughtered, cut up and cooked by the popular 

method at a location that handles these meats. Results showed a rise in 

mesophyles, psychrophyles, staphylococci, total and fecal coliforms 

on the surface of raw meat. Cooking the meat had a positive impact as 

it lowered bacterial levels. The study also revealed contamination of 

workers' hands, slaughtering and cutting knives, collecting utensils 

and walls. The study recommended the necessity to apply hygienic 

practices in places offering such dishes, with the adherence to the 

regulations of the Ministry of Municipalities and Rural Affairs in this 

concern.  
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